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(54) DISK ARRAY DEVICE 

(57)Abstract . 
PURPOSE: To quickly recognize the need for data restoration to a 
stand-by disk device and restore data without delaying processing from 
a host device 

CONSTITUTION: The disk array device 1 is equipped with plural disK 
devices 2, and at least one redundant disk device 3 and the stand-by 
disk device 4. A timer means 9 measures the time of data arrival from 
the respective data disk devices 2 and when the data arrival is delayed 
exceeding a specific time, a control means 7 restores delayed data 
from remaining disk devices. If a data block which can not be corrected 
is detected on the disk device 2 or 3. data are restored from the 
remaining disk devices which belong to the same parity group and ; 
allocated to an alternative area. Further, data are restored to the 
stand-by device as to a disk device which is high in the possibility of an j 
alternative area overflow, rotation synchronism trouble, and a fault. 
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-fey h^xx-y^f-Stf, SJJWtflST^^teU-fey h 

snx^sct^exxy^s 6 tea*, ^□•fe^-y-7 

*3«--5*f 7 9©git, ^n-b^-y-7«egffiig^5 L - 
^;n3i»), ?«£«6n^^'r A7f m$m (mm 

[0 0 4 4] ^Ty7S8f, I2££nfc;$"f A7^ h 




(7) #W7-2 0 0 H1 

bfcJf^Ktt, #Eii3^8T£T©x-*xVXi7g' 

a 2 - o ~ 2 - 3 © u - h x - ^ *^ e. ^ X h n > hT 
i-*5tcm-*y-K:7n^x-*££f£U Jtft 

x 4 x * gg 3 a>s © a "j x 4 x- * t &mm 

[0 0 4 5] 7ry/S 8 ©ffl^-T M$ 

P.S ft fcS 0 ©x- * 5 s W X ^ © U - 1« =f - 9 £ 

Xfy/S 9tc 

Ft, Kt-^g3^-&§5 8 ic&gsnT^s 3 -a-rox-^ 
x -c x $ mwfr*> © u — k x- * t 5l«x ■< x & mm 3 

^e,0/1'Jx>rx-^Sr«fflUT, Xf77S10T* 
X hx-^ :/o v V bT*X h a > If 3.-^ 5 K 

[0 0 4 6] ggUT^D-try-y-7tt, r-*fia*«i« 
bT^Sx-^xWX^Se^O&fc&giU ®s© 

xy/S 1 1 tc^tt-5Xx-^X«ffi©§®^©^ 
fc. Xxy^S 1 2-eS*.U — H»**«***»53&»?x 
yi'UT^*. t>bXx-^Xf»^*S«g-rsM{CHg 
U — KB******, Xxu/yS2fcM0, *Xhn> 
tf3.-^*^oy-HS*IC»^#Xx5/7 p S2~S 3 
T1ET© x— ^ x X ^ SS'sO 'J - h* 3 V > K O^fr 
{C^py-H^S*3«tCXx-^i|g2l*fTfc-B-, r©i^ 

[0 0 4 7] tnmcofflSTKtCx-^jlM^ 
■SCXfy^S 1 Ofcit*-, Xfy^S 6~S 9CDM 
l'»e.tlfc>lMx-i'X^gfiSr^<x-^x^ 

x ? mmfrb o y - h x- ^ t JtSx -c x ^ 3 a>s 
y x-T x-^ tc«t o Tx— ^ *«7c LT*x h 

[0 0 4 8] Xf-y/Sl IT, IILT^Sri' Xi7 , 
^MOHH<i:^**^-rXx-^Xif?S^S«S$ns 
t. Xfy7S 1 3fCit*-. x-^S5SS:^-r7 7^<& 
i"J7b, Xfy7S14T. x-^51ilOJlB^#a 
O'J h7-f®SfC3bo^S^xx^:?-r-5. 

^"S 1 5T% x-^5iS©JiB^fnE^Fpr<g^y-Kx 

-^©u h^-rjas-e^-pfc^s^xxy^-r^. 

[0 0 4 9] febffTIE^ffi^y-Hx-^wy h7-f 

atciitf. cidT*, triE^tg^y-Kx-^oy 
®3i«±{cx ^ x ^ aeflcoiiff^M ^ ^@ -s & © 

T&tK ^^«lC*f-r-5»Jf*fflHiTy*A*--r-5Ci: 
#-C£3. — Xfy7S 1 5Tx-^ig]i©JlH^ 



3. x-^TG^fl^ttS'Jtta&s 
fcyz—pmrnzigz- bfcx— ^xV T.i'^fif-o^Tfr 

bTI>>£. 

[0 0 5 0] EI4tCfeV^T, Xfy?Sl~S15C» 
HiH3traCT*0. 7f-y^S2-S14lrfV»T 
tt*«UTSl/t^5. Xf'^Sl 5Tx-*iI3i© 

«twffjsnfc»^ xf-^s i 6t5t*-, inE^ft 

^.^_^y D y i7CD7 H UX^&fi&WIEfiffex— ^xW 
X * SIIT ©H-/t U x-f 7ft «*f * ^ H 
ftJWBU #©7.x>;/7S 1 7t, IE^&x-^xVX 
? gfi 2 *3 «fc JilSx W 7. * gfi 3 * 6 IDE* oJtgfcx 
— ^ 7 D y £ #tfctti £ tifcx 7. £ ^IOt- * «7CfC 
i&g&x-:? U — F ©it*© U — F 3 > F 

[0 0 5 1] ttwr^T-v^s 1 8T, jE#&x-:?x 
***««2*J:tfft*5V;**S«3a»&*&nfcy 

ft :/ n y # ^ £ tttt 3 *T.fcx *f X 2 ^B© U - F x- * 
£«tcU Xfy^S19T, x-^aaEftSHUfcx' 
- * x ^ X 9 ^@©^«S«cl-«7C b fcx-* ft«£& 

trMWtftfrS. 
[0 0 5 2] C«)±5ft^T^S16~S19l:*H' 

SfTIE* ifftB&x'-^ 7n v * ftteWxi' X t> 

©*<fr*fll t>*ff LTV»fc V»jS*P#H fcfr 5 - t«*a* 
bV>. SfcXf^S 1 9 T> .Xft««IC*rT*x-^ 

S 2 2C«tx9-*ttf-^l 0©H£r*3=ktfXtt 

4. 3£tt<S*£:*— — K^S^HI'^x'— ^&7G 

£ttfM*JB©5£fWMW£T«v»&<3*ifci*fc» 52 

[0 0 5 3] A#WfcH5K:^v»Tiam"*£ifc0>±:> 

\ZU2>. &:fcEI5©:7a— XY~ h\Z$>-DX\t. "7—9 
7^^812-3 («#7HUX#0 3) TfSEftflB* 

bTV>£. ft> 0©:7a— x* — F+Tx-^xV^ 

.^S2 0T-, ET©xV ^Sa©^*©?*--*^ 



4$PI¥7 - 2 0 0 1 9 1 
X^&fi 2 - 3 a«inE3F5Jfflfc7a y *©ttfHCS"3 

S2 2t. ^D-^f-^H 1 ICfcTf SKfrftfr 
[0 0 5 4] *K^^S2 3Tx-*xVX?£B 

2-3(cwr^^D^^x-^;n i'©rtes#B8 

U £««*©» 0 7D* tft^TftV^Sft 

2- 3<7)x-^*T-ffi7 r ^^^SB4Cm7C'r?)fc*© 

fl&aftwwf*. 

[0 0 5 5] £©x-*«7cfflatt. &ftHWt*«ttV»& 

< .3rifcx v -*'xV**i6«2 - 3 ft®<flil©x-*x 
W 7.^8fi 2 - 0 ~ 2 - 2 fcittftftx-f X^&fi 3 © 

B2 -3©x f -*fttt7GU Jin^^tix-f X^SB4 
K»*atrtaa*ff5-. Xr^/S2 4T : fflT'fX? 
gB4^©x-:$'«7Cftgfl#rr ; 5«t> x-^fltfE+fc* 

Xxs/7S 2 5~S 3 0 fc^Saa^frfetl, — 7 
<f hR*ICPV»TJ4^7-y^S 3 2~S 3 8 (S4 1, 

s 4 2 *-&tt) ©jaa**ff ton*. 

[0 0 5 6] Sf*Xh3>li3.— ^S^Sx— i'ftoc ' 

S 2 5-eWJSti. 2 6fcjttr. Xx^^S 

2 6tvfe^Ttt, 7 : - ; 5'x-fX^Sfi2-375^i*x^ 
Xi7SBIC^:^$tXT^*^S^xx<yi7T*. 

T-fXi'gf 2 - 3 K**j-*S£fWW«a**jt«ife u - 

[0 0 5 7] 7f-^S2 7-er-^^^f2- 

3 ©SStttltt4BaSifiS*£ bftV>'J - FS*T*-^fc« 
*ttt. ^y^S2 8K»*. ±T©x-^x><X^ 
^B 2 - 0 ~ 2 - 3 * ittfilfix W X ^ SB 3 tc*f b 'J 

S 8 T^T-^r-^r-f 7>i7^fi 2-0-2 - 3 © 'J 
-Hf-^*^^H^°vi'T-^?:Mt> '*'Jx- 

[0 0 5 8] ^^S2 7Tf-^W8 

12-3KHU xftwwffla^st-rs'J-HH* 

Tfe^>^«-&»C«, x-^x^X^gfi2-3tOV^T 

«««ia*ff ot u - Fx-^ *fiat-r* taawnu* 1 

*»^*dt3^6. 7r7^S2 9tf-^X?81 
2-3^»x-<7.i7i£BtCi9:SU. ^f'^S3 0T 
x w X * 3£« 2 - 3 SMS < x- ^ x ^ X ^ SB 2 - 0 ~ 

2 - 2 *5«t ^tlSxi' x {7 mm 3 b U - F xi T> F 



[0 0 5 9] &IC0 6CD*x?/:/S 3 ITflr-fXi' 
gB 4 'v.COx— ^^TC^JC^X h 3 > fcfa— * 5 6 © 
hS**WJ$nst, Xxy^S 3 2lc:it#-. x 

gf 2-3 ©3£ttfJtt$!lg£# 5 hg^ga^x 

Xry7S 3 4T±TCD7 r -^7 ; 'CX^SM2-0~2 
- 3:fe«ktf:n:45^X^B3[C;fefL7-f htfr^SlfT 

[0 0 6 0] — Xfy7S3 3fr-^x-i'X^S 

12-3 twu^fj^s^strs^'r 

te&V^<2mT<£ffl^*rtftoT^5;:.fc5&^ Xx 
y^S 3 5tcit*.. x-^xWXi7gg2- 3&&W5 1 

wx^gBdis^-r*. 

[0 0 6 1] «^T7r«y7S 3 67?. «fc»5VX;>g 
B KiS:£ $ n^-* x ^ X 2 - 3 * & < =f— * 
TVX^gH 2 - 0 ~ 2 - 2 *5 .fctfJESx-f X^SB 3 

SSfC^^nfcx-^^ X^gg2 - 3^CD^E? 
-* (Xh7-f bf>^x-^) i&O'T^ 

[0 0 6 2] fciJ. ^«^X^^g4t»-r5tt7cSr 

S12-3 {WOf-^r-f X*gB2 - 0 ~ 2 - 2 fC 
WSfg^S^S^xyb t£|g. Xxy^S 3 8Tf 
#^X*gB4^CDx-*tg7Ci&7£IS8aU 

il-f . 

[0 0 6 3] XT77S 3 8 Tf Ix-f X^gl^Ox 

*«tc# l:f-5'f^Xi'gf2-3 BifeSf-f X * £ 
BKfg^nfc^g^xy^U 'bb^^nxv^ 
ttn«XT-y^S 4 0X7-^X^^12-3^ 
Bf^Xi'gitn. -15. T-^«7ctOXxyy 
S3 7T, «5c*f^t^CoT^5x-^7 ; -i'X^gg2 
-3^CDx-^7-CX^ga2 -0~2 -2SfcH7L 
55^ X*gB 3 tC»g#Sg£L/fcif x^y:/ 
S 4 1 £jtA,T% T-^^X^gI2 - 3 tfttBxw 

[0064] fcLa»T-f x^^atc^snx^fc*. 



O) #Hf7 -2 0 0 1 9 1 

Xf'^S4 0 T'x-^ T^X^gg2-3 *** jtfft* 
x-rX^gatLxTlg^StlTV^^S^jCfJ, Xxy 
7S 4 2 Kit*. r-i'T^Xi'gf 2 -3ICO^Tfr 
■DTV^^<ix^X^^a4^0x-^«7c5+±b. 

X^^a4lc»UfTpJ:5H-r-5. IP*. £ft£S«7W£ 
$tifc«^©^«^X^SB4^0x-^a7c 

OVvt©^{|x^X?gB4^©X-*«7c4!&g£ffi$te 

[0 0 6 5] 0 5 *it;0 6 C^LfcS!ftS^-A7 
d - \z ft o ^ffir j x 5 SB^o 5 s - * «7c«ia ir & o 

•3l^5f-? f^X^gf 2-3 X^gg 

5** X*gB2 - 3 SrJEa&xW X^gfi LT'J- h* 

[0 0 6 6] x-^«7n+tcSiJ#^«i31*^S 

**«6V»*< an&y-^TV X£ SB 2 - 3 ttKP*5V 

«j&»&Bfcfl-Sna. b^LU— H»i#fc:-pHTtt, te© 
5 s * X i'gftD 1) - H5*-*3l» 5.^7^ X ^SBKS: 
fe^ntT-^f-f Xi'gt2 - 3©U-H-r-^*a 

[0 0 6 7] Sfc5-f hWf^tCtJ^Tt), iSKx-fX^ 

«at bTis^$nfc^-^x-Yx^^g2- 3 f^-r 

[0 0 6 8] @7t;fetiT. Xf-^2 OT-0ilAtfx- 
^X^gI2 - 3 J5^«*l#^SSII2ifiL^:i:-r-5 
Xf'^ys 2 lTX5-»»?-^M 0O5fr$r 
ffli. ifcXfy7S2 2T3?tt7D« > /i'f-yjH 1 
oy%M*fio. ^fCX^y^S 2 3T*. SiM^x-^" 

Sfc*o^^wS0yDy^g:opgfi|$^ae). xt- 
-^T r i'Xi7gM2 - 3 OlftC^^S^S 0 y U y ^ 



[0069] z.(h^Rmm.K>yuv9m^m.tm\^ 
- 3 ox-^ s^fliT-f fc«7ET*aa*w 

6 ~ S 3 -2 CDa&gjWffctt, — hS** 4 ** 
fc % H8O^^y^'S3"3~S4 0©«Wl38<ffton*. 
[0 0 7 0] 0 7 Of- ^^tc^OU — HS^^^^T 
Wu Xf'^S2 6T!U- HS**WJS ftT7x y 7 

s2 7CJt*. x-*xV7*gfi2-3at#i8ixV7 

gij#^g£i&g<i:t"5^5#>?x y £ b. Mi b&tt 
fttf7x>y:/S 2 9T, At»J f-^ SW— 7fc-£Sft*£ 
xV7£ gB£*t&K: U - H**S*f5T*. 
[0 0 7 1] Xf>^S 2 8T% SSfWWHaD^pv* 

f^fiH^a^st/.cofc^'&tctt. 7.xy7°s 3 o 

T» ^««J8 0 ^"a 0 bfc^S^xx y 

£U JgbTV»&ttfttt. 7xy7"S 3 1 ©&|6SxV 7 
irSB^Oia^SfTfe-r. Xr'^S3 2T, x-^x 
7. f? SB 2 - 3 SMOrt ijf-f 7"£JSt* 5x 4 

[0 0 7 2] ip-fe. 'CDit-g-cA^if x-f Xi'gf^©f 
0 KfrS JT'ttr-^f'f^i'Si 2-3 £&P£xV 7 

^ggttt-a-r, 5TLfi££«s#-r*. x-^tc+w^ 

S 3 4 Kit*. 0^D5»* »*«W«Ji»il>> 

f .^_-2^4 7.^^B2 - 3 tt^x-f x^gefcia^ 
$nfc^s* i 5 L ifi'i-« i9:^$nTv^itn«. 7.x- 

U xW ?)l^Zf&m&t : b£? s <t7>9&*lZttV9'( h 
[0 0 7 3] Xf->yS3 6Tf-^^i'SI2- 

3 tiab^RSiH^iag^^i'^^^i' 

0»fi7fU 0Kifrr*>£T'te7x>.y7"S 3 9 
T? _ :? ^ 7 / 7 gg2 - 3 £i&P$X-f 7.fJ^m.\ZWC& 
•frr. Xf'^S4 OTf- :?X'< , 7i7§£fi2-3WV 

[0074] n©*^^ hs^fc^-r^x-^^Tc 

(proffiSaigrtfi:, Xf ^S4 lTf-^f 
1 2 - 3 ^^Of ^ X ? gfifflUgi t OtS* f x 
47bfc&. 7xy7"S 4 0T ; ?HiBxV7£gB4'NCDx 
-^m7C^7C0*M*xx>yi7b, cnSrlSOjg-fo 7 
x >y 7" S 4 2 -C^fflx -f 7 2 l£B 4 M5f- ^mTC^T 



#M¥7 -2 0 0 1 9 1 

-*X-T 7£8B2 - 3 tttt*xV*0 ft 
£:#>S*x x i7 b, IKS 3 ftT ttft 7. f'^S 

4 4T&PitxVx££!«ic!S!;£bT, -^©$as£&7 

[0 0 7 5] — 7f7^S4 1Tx-^^7c4"ICx 
-*x^7*l£«2-3i^©x>f7?t£BTP$§#fS 
±b/i«-&tc«, 7x-;/7"S4 5 tit*-; C(Dt€x- 

Hfcttfttf, 7x^75 4 6^1^X^814^ 
x-^ttjc^+Brb, l&rfcK:&lgbfcfi!l©xV7*gfi 
Ox-^ ©'FfSx -f 7 £ 4 ^©«7t£W#it"£. 
[0 0 7 6] $fcXf'yyS4 5T% ^-^tEEtCR 
^ 7, ^ gfl| 2 - 3 *nRP»5* W 7. ? gfi K R£ 

$ftTv^fc«-ai*«. El— A'Jx-r £0i>— ^ic-^Sft* 

2 fi'Of-f 7 ? SB Ic&Wtf^fcr: <t & 

fen. 3.— IfT-^coiaic.koTS^Ti:^. 

6. [SlWlHlGS^W^^Wx-^aTn 

0 2 lc^bfc*^BJcOx^ 7^7^881 tCi&tjT 

7i7^fi2 - 0~2 - 3, .5LftxW i 7i7S«3*3«tW :: f- 
«X^7^gfi4tt, 7tf>H;U ; E-^tC«t ; 57 ? -Y7^ 

£©ct5K#xV7*gB©7e>FJH=-*© 
HeiSlW$ l JWfTfcftTV^«-&{C«. jttOf'fXi' 

7^«B©T^-fe7tt«g©fiTt#oX^W^14ffii£ 
T £ 51 C f Z t \ZU 
[0 0 7 7] t^T*Sil:*oTtt 09©7P-x 

^ - h tc^-r <k 5 c sic mm omm*-? ztz < tz it z. 

t^fflLT, ^-cox-r ^^gfiox-*^^©^ 
7i7^Bta7C-rS«lSSrfT'5 «t 5 K bfc d t t 

^. dOlE]ei5lfflCDS«*7"n-fe-yx7*Sffib, 7x 
• y yS2T. lEieiB]»75^i#T^/«C</cCofcx-^xi' 
7 i7 ^B 2^-3 ©x— ^ Sr^M/ax-i' X i7 gB 4 \Z'&5£? 

z> x- ^ «7taa3£ w^-r s . 

[0 0 7 8] IP'S. SOOtUe^^iE^^x— ^x< 

7 ^ ^b 2 - o ~ 2 - 2 ^.ttfjiifixV 7 ^ mm. 3 IC'J 

-H*^**ffbT, ^^-ftfcU-Hx-^^^E^ 
i8T4f£LTf!f^ 7i7^B4 ics^^tr^Tniaa 
SM^-T*. ^ffix^7^^@4^-C0x-^ffi7r:*tl> 
7xy7"S 3T*7 h^>tfa.-^ 5A^©U — HS* 
j^ffigiJSftSi, 7xy7*S4Kii*. f-^f^XJ' 
3SB 2-3 kW£>[i]— /t U xi- Zf\zM~t Sf'f 7 
^ ^B© 'J - F<&^-©^fTTtf;7. h 7"P v V X— ^ 'J 
- Fx-^^J&bT^ *X h=i>tf3.— ^ 5 KgjM 

[0 0 7 9] ^fcx-^'«7t+lC7x-y7"S 5t*X h 



<< T^zmw. 2-3 m-VK-zffcm-rzT-i x^ 

[0 0 8 0] U-KR#*fctt5-f hS^lC^-pSaS** 

*«^i&7£T&±©&il£$<3>g-r. Xfy?S9T 

^X^gatCffl^Snfc^S^x^b. fcbi85£2 
[0 0 8 1] — 7*-^tt7C+fc*T-v^S8T?HJB 

S : l 2 Kit** |»«5B4EWIi»fc9-f h*«#*3liff bfc* 
.12-3 S-g-feTfSl— /X>Jr^ y^JR-rs 2 
[0 0 8 2] — HW3B£&ttK5'f h*^W*frS 

nxwattftaxfy^s i 3C»*. Steffi tv»« 

T3^{lxVX£gfi4'M£>x— ^ttTcS^itb. fife 

x-^x-T X^geB 2 - 3 fcjEfctt^-f bT 
{ix-f X^fi^©x-*^#£t7b£:fe<=>fc£> 

[0 0 8 3] mi Ottra»0fi**«rc*fc<fc-afc7* 

4 7.9 gfi Z> x- * '&yz&m<Df& 2 *1(E^J £^b 



I) 7-2 0 0 1 9 1 

[0 0 8 4] BP'S, 01 OOXf'^S 1-S4H09 
BJBEie*IM*Tr £ fc < & o T^£>x- * 5 s * X * £B 

2-3£&^xVx*gBtcia:£-trr, ^xVx^sb 
z>?-i h**©*ffi»inttra«BesttttT*fc<;fe"3 

[0 0 8 5] Efc. x-^^tc^I'^x^^S 7T(5l^ 
TfT"5 o 

[0 0 8 6] cni^t, 0 9 lC^L7c*J£0tJT'tt. x 
|§}#Tit;&< fr-pfcx-^xV 7i?&m. 2 - 3 £&E§Ex 

[0 0 8 7] b^U E 1 O©^2HJE0i|-C«R»8lHlg 
jWJrc#fc<fctjT'b5 s --d'5 s -f 7?mm2 - 3 *6SC 

[0 0 8 8] MIC. Xr^ysStflf-fXJgt^ 
©x-^«7C©i^7^*iJS l J$n-5t. 7f«;^S9T. 
gi^ W £ ft JllllsIIEftttt&T €^:<^oTV^x-iS'x^ 

xi'gf 2 - 3 x^gfitts^rrs. 

7. ^^^CO^-llIt^tl^WT-^^TCH 2 IC^bfc 
*^BJo^^x^7I/-TSfil»-S)oTtt. -^.(D^O-fS. 

[0 0 8 9] ®x^7.^SfirtSB©'J h5-f MStcJco 
T0ttSnfc'J-KX7- 

Jp V s -> 3 - > CDX 7 - 



.v»*|SMti:X5-l§Iftfctt«U x5-EHfcft*H**« 

[0 0 9 0] JMMSlCtt, 01 107O-x>-h©* 
r-yZTS 1~S 6 li«t DPHSSS*©^ W^^frton 
5o ^f^SlT. ET©xV 

[0.091] «W7fy^S4T. SMMHfcx- ^ 

x^-iai^tEaffi^itK-rs. i5-ia»^H*K±T 

[0 0 9 2] Xfy^S6TJ, x-^x-f 7>i7^B2- 
3 j&tSMOfillfcttjWt^xV 7.;7&fi£t25S£n£ <t. 

fc5f _ ^ ^ x ^ g£« 2 - 3 05 s - * *^*xV X ? St 

Xr-^S9~S Hcwtjaia 1 

fftotl*. BP1>Xx<y:/S9T% M¥©fi*tt#?KV»4: 

W*ltf. ^f-y^S 1 0Tf-^r^X?gf2 - 3 C 
^fflrox^-fS^fc^fc^S^xxy^U x9— 5fi 

[0 0 9 3] ^f7ys 1 0T?x-*xV**«B2- 
3Kfta©X7-**B*l'fc*&K**' Xxy^S 1 2^ 

T-&au#/suffl3©j£*©**£xx>;/27U IJ * ;t 
uffiiKsatna, ^t'^s i 3t©«»xV m 

tt#»V>fcBIM t *lTV»Sx— *xV*£6B2 -3£ 



»I¥7-2 0 0 19 1 
[0 0 9 4] 5 s -i5'tt5c*lCJl?^h3>Ka-^5*»6 
t, Xtv7S 1 6~S 2 1 ©a&SJ&ffrton*. fip-fe, 

^f„ys 1 6T. ^©ftMS^^x-^xV** 
g@2 - 3 ttswxv ^^»«ic«Bt*nTv»5a»5* 
xxy^sn, BKestiTv^tntf^v^s 1 7 

T% '^SEib&T^Sfrxxy^ ^ ?S£bT 

Witfni^f-^S 1.8 T% £xVX*»Bfc»>? 

[0 0 9 5] ^f'V^S 1 7T, jM*©^****^ 

*t«£Lfc»£fctt. *x>v:/S 1 9T% &«'J*A-'J 

fc*tf*«*xVx*SB^©R£*fTfr*\ xf^y 

S2 1T% 5 s — *xV**£B2 -3fc|ifc<«&©xV* 
tttf, Xf7^S'2 0Tx-^7 J -f7.^^B2-.3^SS!: 

[0 0 9 6] T-?«7t4"l:Xf77S2 2T, SMS© 
ftfctt©* t^x-* xV ^^12-3 J^-©xV X * 
3S«KI**a«*£"*"*£. XT7 7S2 6T. x-*x 
W X^ilfi 2 - 3jWSM*xV *TV»fc 
}tn«. ^f;^S2 7T«fcfcl»*56!fetftofcW* 
xV **8B©*«xV 7.^eBt*fr^>x-^«7C<& 
•$fcfrU *©«lcttl*©feRtt©*^x— ^x'-rai'K 
fi2 - 3 ©*BxV X^B^©x-^«7C*fT'5. 

[0 0 9 7] Xxv^S 2 6T, x-^TG+t'x-:? 
^X^g@2-3 MlfcSWxV X * suKKjesn 

Tv»&«^Ktt. u x^ ew-:/fcK-r* 2 t?© 

ta&»6. rL-ifx-^©WSibTS^T-rs. Xr 
,^S2 3T, ^5 i i'X^^fi4lcMT^X-^«7C 
.©HT^WSIStiftt. 2 4fcJt*. x-^ 

r^?gf2-3 ^SStflf^ X ? £B KR£S nTV» 
fttttiK. 7r;^S 2 5Tttl*xVXi'&B'^©«JS 
&ffo^SI. — S©«LS€:^7-r2). 
8 j»9- y ^rt©£ft:/ny*|fc©JM0K;#3^HH 

MOT- ^ffi7C 

flt^fc < ft Z> £ , S'J © H 5 y f * ttB'J o->'J>yfii 




[0 0 9 8] -e-dTE 1 3©7P-ft-H:iti'5 

\z. .13- h z> v t> SfcttW— 5/ y >y\z-£ sns^ft:/ 

£01 3 ©7 D-f t- h COHTKWtS t*0± 5 

[0 0 9 9] 01 3»Ci5^T, 7.x-;/ ITETOf 
<{ T.^gfi0«7ltfx-*xV 7.?gfi 2 - 3 T^tt^D 

fy7'S2T3?ft7"D»^f-7"JH 1 K>fN££fctaiS 

3 *#jhltps— h 7 y p *itttra— > u >y»cs>j#^ 

[0 10 0] ^ctXry/S 4T. S!ft<Z>l3l— Yvvf 
SJi-^tcte, CCx-^x-i' 7:7S®2 - 3 tc^T. 

r.S 7~S 1 0©^31*fT5. IP$XX7 7'S7T. [3 

fcttttfixxy y S 8 t?, U - KS^a y #.«32ft:7 
tfXT->7"S9T, £xV X£7&eTU-Ftfr^£*fT 
[0 1 0 1] Xfi/7"S ST'J-FgJfc^Dy^fcl^tt 

-?f-(Xi' SB 2 - 3 BWOxV 7. i7 gBT 'J - 
.ktfny x-< x— *#>£*7. h 7d ^ x- * £«7C b 
[0 10 2] *«x-*X*i6«4C»T*7 f --*«7C* 
S©7-f hS**WJ$n^i:, Xf7 7"S 1 2~S 1 

[0 10 3] Q&ZfUy ?7%:<£hj-C^ts.tfn\i7> ; rv7 
S 1 4T. if-f7si7giT'7'f h^^Sr^fT-T^. — 
7j. 7fy7"S 1 3T7-f hg*7"Dyi'l:f-^f ^ 
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y7"S 1 4 TH- h7-^ ^fc«(3— > U >y©32^ 
P y £ SWHttlZJi bfcx*-* f-f X £ 2 - 3 
IWxVX^SIlfcHJ&ra. *l/T7f7 7'S 1 6T, 
fcfgxV7*II«l;:^!J£bfcx--:5'xV 7^^12-3 
£Bfc<te©xV T^gST^ h^Sr^fTTS. 
[0 10 4] Hd. T-^Tct^f-^Sntf 
-*xV 7*Sfi2 - 3^<Z>xV7.£gB»::gg;!><Sg 
±-r£>i. 7f7 7"S 2 IT. 5i& : HiSxV7.£gfi4 
^©X— 5 U7L<Dtt%. t. is. i X V> 2> X— 9 X ^ 7. 9 £W 

mz. xf-^s 2 2t, m^\znnn%.ttzr>tm% 

xV 7.£7gfi©?ffixV Z2mW.'^<D7 : -?ig.7C&ft 
5. 

[0 10 5] ^bT#hfc&»Sx>7.:7gfi'v.©x--* 
«7t;^7rst, -H.f »rbfcx-^x^Xi7l$fi2 
- 3 CWtS'JHSx'-f X98B^Of- ^«5c*ff p. 

x-^&tc* KgW-fcx-f hS^Pyi'lCx- 
^X-C 7.?SB2 - 3 O^yDy'i'^JnT^fcS 

^fctt, xxy^s l 5t?«:l*x-<7.^g«»clS:^$n 

Z.tfr*>, Z\<om^\Z\tm— K 'J X-T W-7"IC 
-£±tl2> 2 #©x 7. P &STS5cf5|a<g#fc d <t 1 & 
0, jLfitt*^t)n, 3.— tfx-^©H«<!:bTS^ 

[0 10 6] T.xry^'S 1 8 CSt>Ttt. ^HfxVT.i' 
ge4^Ox-^«7C©^7*xxy^bT*50, X— 
^S7cSr$l7T^i:7.xyys 1 9T?. x-^xVXi' 
SB 2 - 3 ©ilSt^x W ^^««^©«)63&«SF^V»* ^ 
tSfiymt. Xry7"S 2 OTi&lgxW 7.?g 

Biris^bfc^, -s©^s*^7-rs. 0i5ttn- 

Ml b £ * cD^ffix -Y 7. 9 $1^Ct- ^ «7cJ0.S©^ 

2H^J^^b/t7D— x-f— ht?fe-5. u©@15© 
7D-x^-h«-^T^2HSS^JCSoTtt. ^lix-C 
7.i7SB^X-^«7c4 J tJf:X hP >fcf 3.-^*^32 
ft-Juyt&'StSy^ hS^^rS^Tfe. x— ^«7c** 
gtftoT^^r-i'T^ X£7gB2 - 3 *«C»x-< 7. 

^suKKjE-a-fKi. tiigxwx^^fis^-r-s^ 

ftT-fXi'gii bT5tStt«:5»«-r ^5 «t O \Z bfc d <h 

[0 10 7] fip-fe, 01 5 0Xf77"S 1~S 5©^S 
(ffll 3 tlRlbl?*-?)^. x— ^«7CtffC7x^^'S 6 
T*7 h n > tT i - 9 5 3&^e © 'J - H SrWJ b tzM 

tT-^a7c4 I l:xfy7'S8t*x hr3>tf ^-^ 5 
fr<b<D?-i hS^^WS'Jbfcii'&lCtt. xf^ys 9 

[0 10 8] Z\(DtcHb. flr-fX^gi^f-^t 
7C©^«t75:ofcx-^x^7.i7SB2-3«, «7Ci^ 
7 $T*X h 3 y fcf jl— ^ 5 <Z>!&3!xV X ^BS:^ 
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y^S 1 3tC5itJ. dTWTf-^f-fXi'Sf 2 

9. AM:frA£#5?M?lJ& 

X^ge^x-*«7C#&S£&tK 
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[01 1 0] *7h3>t!3.-^5*»6afcl&» 

^X^Si^WSf^ X^ge^W&lgxV 7 
^gaSr&Ofl-UT, ^fctgTcUfc'HBxV*^ 

[0 111] 017O7D-ft-bK*'' i t' £T7 
f7 7"Sl-C. {Bje>*^HHfc«k0x-i5'X'<7^&« 
2-3 Of«5 { -f^i'8t4K»t*T-^©flbc* t * 
&tzz.t*3:m-?2>t. ^T77"S 2fcit*. 
U- 7 tt7 K fitritx— ^ 1 2 £#H8U -?-©aS"J1f ?8 

<ix W 7 2 SB 4 'sOx— * M&t" 3 . 
[0 112] Xfy7"S 2Ox-^«7c9a^ 03 7l/-f 

ausfcy-yjn 2 ©rt*tt. w^.«0i8 (b) ic^-r 

.fcSlCfr*. 018 (B) Kfcl^T, TU-ffileScx-^' 

;n 2 lif^ ^?7HSti i;*(t5SSiIf^ 7 $ £ 

«j£1-3lt8c<E>x-i'7:?&B£7>:?#*§-. 
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rt, SfcsfKD a te7 *©btt#-h»*. 

saiiP, ^{tx-<7^8s«H, awf-fxfrttt 

[0 113] HI 8 (B) «f- ^«7u8a©7U'f«l* 
f-^mci&oTH 0~# 3©xV 



7^8«©l^aa««0 0D~0 3DTS>3, x-^x 
^X^g^T&fc^tJWI*. £fctf-h#^#4© 
X-f 7^8fi«ISiSS«0 4Pi^T, JtSxV7? 
gg3i:^-pTl/^^td^JS. K«'^-h#^#5© 
x^7^811«^SS«0 5H^6», ^xH-7^ge 

[0 114] IO«t5S018 (B) <C^-Tx-^«7C 

sacD7w^x-^jn 2o#saf-«to. 7x^ys 
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^<7)x-^«7t*PS^*. Mf^^St4^f 

7-jH2ffl^4Iit5. Bp-fe> 018 (C) iCTn-r 

*5V**8«2-'3©rt** l"0 3 Fj £&WxV7 

5<D^ffixi'7^Sfi4CDrt^S: l"0 5Rj £LT, X 

[0 115] 7f77'S 5Tfif'f^i'SE5^0T 
-*«7&WK7T*£. Xfy7*S6T, x-^«7C^ 
7lcff37U-f«fi!S7— 2®'je*rftff5. W-fe. 
018 (D) fC^Ti'SlC, SSdSSx-r X^gftSofc 
h### 3 C9x-f7i'Se©x— ^»#ffiSr?8* 

^Lfc5*-*#0 3©#tt*»»T*£#K.' T0 5 

DJ tcH^LTx-^xV7^gB£teo£:£i£:7r; 

[0 116] «raf.?^S7T. ^ifx'f7^g« 

V»»4**KJltt. Xxy^S8T. KBr^fSli 
fcoTVifcV-^SV^S^-SSttOnU x~ 
* tgTcW&A^fiSx f 7 £- SB 4 S«*xV 7 ? SB 

[0 117] fff^ 7^8B4CD®C»xi'7^SB(0 
ffifli^©»»*«afttt. 7.x^yS9T, 7"PtyiJ-7 
te&»&©7l^$j£x-:7>l 2©M»rSr01 8 

(E) lc»-r±5Kff5. » 'ra?7KIH. 

^isDfl-snfcfifctexV 7^sa«^^s^t)n 

<DSB K tiSU 09iE«/ix 7 ^ SBfe ^ ^ 

ram.? 4 7 £ sa^uss n«> c t \ztzz>. 

10. AM^ASfftJtt^Si^ 

0 1 9 ttfaje^fcHBtCfc 0 5 r -^tt7C* t «Mft ! M*r* 

tit. ^jSxV7£SB^Wx-:?®7E#^*:&<Z>A 

W^AtCck^X'r7^8fi^ffii*^S<tb^^Hei 



[0 118] 01 9lC&oTte. Zf^yS IT, <5J£ 
A^CDI^HfCt OtflAtfx-^x-i' X^gfi 2 - 3 0r- 
*«^#&g£&t>fc«£©&g£^bT<^£. £©*§ 

0!X.i£H2O (B) JC^T^^W-r 
-5. 02 0 (B) Klfc^T. 7HWf-^12-t 
•CS-xW gfi« Tab y, a'b'j Tgti^tl 

5teS© r a , bj ttl&3l$fc&fi£^-f ^>*#^§- 
at#-h#^bTfe?>. #©y«x— rS'x-i'.X^D. 
JlSxVT^P. ^If^^JH, i&WxVX^F. x 

$>Z>. m&O Ta', b'j teH3H$ft&B£^t"7> 

[0 119] CO.utA^, 02 0 (B) ©x— r^TC 

• 0 iCSf* 6 ft©x-f x^gatc-pwr, 
0~#3Oxi'Xi'SetO^Tti TOODOOJ ~ 
T0 3D0 3J tf&mZtl* h#-^#4©7 r ^ 
x^^fiJco^xtt ro 4 P 0 4J 7&<§&$*l. MtCJp 
5 0xi'Xi'SBlCt)ViT« T0 5HJ **g 

[0 12 0] I10 < t5&7WI^f-^H2i&%-P 

B4 £#T*x-*«^#&g£ft^fcx-:?xV X# 
gf 2-3©f- ^©«7C$!Lg£BB$&-r*. x-^tc 
+lC*<3Ttt, Xff r S 4 T7 l"f ffif8.T-7)l<Z>M 
£r£fT-p. £ ffli^OJ U-f mfcv—DV 1 2te. 0 2 
0 (C) \Z5k-T£?\Z, x~ 9 mtii^W, £13.-0 fctf- 
h### 3©xVX^gB2 - 3©g&rt2&£ T0 3F 
0 3J tLT&SxV X£»«fc«JfcU 
^# SCx-fX^S* T0 5R0 5J tl/lT-^fi 

[0 12 1 ] 7f 7 5Tf If X?St 4^©f 

B4©l£Jll$7£{iB©&l!j3:fT^, 7fy7S7T, C 
©s&Stt&ftB&ililcfl*? 7 U-r*j£x-7MU 1 2 ©H 
£r£fr?. 02 0 (D) fcjRf-fcSfc. *-h# 

##5 (D'r-f&TC&m/ufz^ffiy'j X?SSB 4 t'O^ 
T T05D02J iCXfrU h#*§# 3 ©ft^x-* 
X?gB©fc^TUfcl&3iWfcftfi£^T#^ ro 3J 

[0 12 2] £©fc#. ^-n^©*Xh3>kra.-iS' 
5*>'E>©'J-h*g#*5J:tf7'r hgiRlc^TW:. 

4X!?mm4tf%im(fi>te.&w. ro2j ^fe^f-?^ 
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it#-h&^# 3 0f-^f-fXi?gf2 - 3«HS» 

fcfc:E#ftxVX^B£f£Sbfcl&, 7HI)Sf- 
1 2 ©#- MHf # 3 Offiftic^iir^ X^gBi 
l/TO T0 3H0 5J ©giWfTfrn, gteofc^SW 

a. 

[0 12 3] 01 9«:: s k^TttXx<;/:/S 7Tf 

-*«7Ei&S7&©7 Wf#fj£x-7>©Hfr#grtf <fc. 
Xx^S 8T'x-*«7Ei&7£*X ha >K a-.* 5 

s*tc*-^<Am*«iaicMs. ±ta©&si£w- 
Lfc^©^^ x argue*** - sf-^ «7c©e»i 

t!i-^ 5 KMbx-*«^#&g&xV T^SS^iS 
^ S £ £ £ M » U * X h 3 > fcf -x - * 5 rt> S © 3 

-5 J; -5 C LTfei;^. 
[0 124] £©&3tt0il*J;r0 5©:7D-x-r--h© 

2 35&ve,s 2 4©^afc^fTT€.gB^»c^-r 

iotc±^B^e.fft>n?.o £©,&«, 07, 09. 
010, 011, 013, 015. 017 msm 1 9 © 

X-Y Zi/mS4: lC^-r-5x-^©ffi7C«r*X h >t^ 

©sftsssiflrr -strait'. 5 ff *xi'7 , i«'-'fs«ifc 

^•T-5Atii*S*©^^^FWS:^«)tC*iJfflU^«x 
X^SB 4 ^©x— *&7C$!iS£"JtE£:-r£. 
[0 12 5] £fc#f8SJIti:l 7>iMc6fr©xV 

?>t/%K> ©xV 7>?&iR<D&mt!&mzmKTm , M.\z 

l7>^tci^, ^HSxVX?&B£I8tt-f. «»5> 
i7 ^ 0 1 ^©^li-rV T.^^BSr^^T'b.fc^,, 
[0 1 2 6] Htc^fc. ±ta©^iS^J«*;xh^'D^^ 

h{cM?"J^^nfc^ii:©xw X^^B^MJiJifcf^U. 

SrfTl/^ -b^^rttC/IUx^x-^^t&^t'-Sx-fX 
i7&Wtf&it-$~2>RA I D5©f-{^?7W»i 

x^^SJc^b-tr^^x-^S:M5iJWJc^»^TSJ; 
[0 12 7] 

i&wn&>m u±mwLT%rz&o\z*f&w\z&n 
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tt, §E fc» 6 nT V» * * * ± 'J ^ * 5*- * 

Otftt-Sfc** ira7ay*Sttfflbfc7 s ,f X£SS«ft 

£T«v»J5. < £ nfc b 38 0 R**il>fc < fcxi' * * S 
BC r)^_^ g^fl^ X V SB K«7C X * 
gStUTft^^tT, 2Ett«*©7*-fe;*t;H¥'5J6«f 

WMn©»*i*witu T^?7KggcWi* 
[0 12 9] Mtc^fc, ra»iiiie*awc*a:<a:ote 

[0 1 3 0] R-h9s/^S«:ttW— S/'J> 

x^SBtcx-* fettTcUTtt*^^ x^gtt b 

ffi«^R#Ei:fc«kS7*jz;MtiB©fiTftRr±T* 
It:tfc, ^*££fi©X7— EgcaWIKSib 

[0 13 1] — <fiJ?>A^llHl*«t0 7 ; -^«7C7i^ 
7 Ufc«offfir-f X £ mmo&i&TJ X £ gjffi t cob 

*5^;**£«i*«5^;*2£11©tMft*&R*"*"* 

[0 13 2] 
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[0 5] ^®«^--A7P-l'^^^{i^©x-^« 

[06] 0 5 coH^^b/t^P^*- h 
[07] ^®it-A7D- ©^SH'S^x— 
Tcfflg £75 b 7 a— ? -v - h 
[08] 08Ogi€rS*Ufc'7D— 5^ — h 
[0 9] ifl^lHieS^PtO^^x-^^TcffiSS:^ 

[010] |llffiIl]feS^P#CD ; ?ffi'NCD7 ; -^S7C5flg© 

[01 1] m^^^Mtl-^o)^— ^«7c5aS* 

[01 2] 01 1CD^££^L*:;7D— ^v-h 
[013] H77?Xtt->U >7rtcD£tt7Py? 

P— h ' - . 
[014] 01 3©S8€r£j*bfc:7D— h 
[015] HI— h^yi'Xtti'U >7l*i©3£tt7P';/^ 

[016] 0i 5 0lSS i 6SUfc7D-5 1 v-h 
[017] AM^AIC^O^SW^-fX^SBCO^ft 
J#pfiljMI^tfc7D-ff-h 

[018] 017 (omm-vsM^ti^r w — 7 
;ko rt^ b fettt 0 

[019] AM^AK<fc>3#lgto&^X^§^S'> 

t bft ^snwHfls** b & 7 p * - h 

[02 0] 0 l 9coM3TH^£tt37 W$J&-r— 7 

;i/co.rt^&^bfciJiB^0 
[021] se*iiBcoittB^0 
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